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Abstract 
 
       The objective of the study was evaluation of market Mish for selected 
chemical and microbiological properties and to compare quality of products 
produced by two modern dairy companies. A modification of using machines 
and roasting of the spices was practiced by one company, while the other used 
the traditional procedure. The experiment was done at the laboratory of the 
Department of Dairy Production, Faculty of Animal Production in University of 
Khartoum  
        The analysis was carried out on the first day of manufacturing and after, 4, 
8, 12, 16 and 20 days. Six samples from six batches were subjected to chemical 
analysis (fat, protein, ash) and measurement of pH, acidity and viscosity and 
enumeration of total bacterial count, coliform and yeast and mould counts for 
Mish from each company. 
        The results indicated that there were highly significant (P=  0.001) 
differences in protein, ash, fat and viscosity between the samples of the two 
companies. However non significant differences were found in pH and acidity. 
Similarly, significant (P=  0.001) differences were obtained in all 
microbiological parameters tested. The results indicated that the storage period 
had no significant (P> 0.05) effects on the chemical composition, however there 
were significant effect of the storage period on the microbiological evaluation. 
          It was concluded that the commercial Mish available in Khartoum State is 
chemically good compared to the other fermented milk products. However the 
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microbiological quality was affected by presence of some contaminants for one 
of the selected dairy company, which used the traditional procedure. Hence the 
study recommended the minimization of hand uses in Mish processing through 
introduction of machine in order to ensure better hygienic quality of the product.           
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CHAPTER ONE  
INTRODUCTION 
 
The nutritional value of milk and milk products make them desirable 
foods for human (Harding, 1999). 
There are claims that the digestibility of milk proteins is improved by 
fermentation (Marshall, 1986). 
Fermentation is defined as any modification of the chemical or physical 
properties of milk or dairy products, resulting from the activity of 
microorganism or their enzymes which cause the main marked changes (Frank 
and Marth, 1988). 
Mish is a semi solid fermented milk product, which like other dairy 
products such as cheese, yoghurt, butter and cream, it's manufactured in Sudan 
as well as in many countries (Dirar, 1993). He also added that Mish plays an 
important role in the diets of these countries and solve the problem of milk 
marketing in those areas. 
The quality of Mish in local market varies from producer to another. A 
practical approach towards the quality of Mish is to evaluate Mish that produced 
in company used modern method with that Mish produced by others.  
Research in this field of quality evaluation of market Mish is basically 
needed to create awareness among common people about the existing situation 
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and protect the consumer's health and right. Therefore this study is designed to 
evaluate market Mish for chemical and microbiological properties.  
Objectives 
· Evaluation of market Mish produced by two modern dairy companies  
· To judging   standards.  
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 CHAPTER TWO 
  LITERATURE REVIEW 
  
2-1    Fermentation  
The nutritional qualities of milk and milk products make them desirable 
foods for humans and permit the growth of many microorganisms, some of 
which cause undesirable changes (Foster et al., 1958). 
Microorganisms are used in many facets of the food industry and desired 
alternations of food by microorganisms are referred to as fermentation 
regardless of the type of metabolism. By definition fermentation is the anaerobic 
breakdown of an organic substance by an enzyme system, in which the final 
hydrogen accepter is an organic compound (Banwart, 1981). He also added that 
since the enzyme system of the organisms determines the reactions in the foods 
in many cases it is advantageous to use purified enzymes, rather than 
microorganisms. 
The amino acids, cellular proteins and vitamins formed by 
microorganisms are added as supplements to improve the nutritive value of food 
(Banwart, 1981). 
Louis Pasteur (1866 – 1875) working successively on alcohol, lactic acid 
and putric acid production, showed conclusively that fermentation has result 
3 
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from microbial action, and that each type of fermentation is accompanied by the 
growth of particular type of microorganism (Kosikowski, 1982).  
The fermentation is a term with many shades of meaning, each of which 
defines limited biochemical changes brought about by microorganisms or their 
enzyme systems (Frank and Marth, 1988). Fermentation encountered in dairy 
technology falls within the scope of this definition, where some are desirable 
and others are undesirable (Harding, 1999). Desirable fermentation leads to 
useful intermediates or end products brought about by inoculating milk with 
pure culture, while undesirable ones form substances deleterious to milk (Marth, 
1972). 
Yoghurt, Mish, sour cream and butter milk are examples of fermented 
milk products made by addition of various microorganisms to concentrated 
milk, cream and skimmed milk (Thapa, 2000). Each product has a characteristic 
flora and physical appearance and it is possible to manufacture this fermented 
milk with uniform properties from day to day by using starter culture specially 
selected for their desirable flavour and acid producing ability (Foster et al., 
1958).  
2-2    History of fermented milk   
Centuries ago, man learned that milk became sour soon after it was drawn 
from animal. He also learned that sour milk does not readily undergo proteolysis 
and other desirable changes. Therefore, he handled the milk in a manner to 
encourage souring whereby it could be preserved for several days (Thapa,                                                     
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2000). Thus, there originated a large number of fermented milks, which are 
known by different names, all of which being soured by lactic acid bacteria and 
in addition, some undergo an alcoholic fermentation (Foster et al., 1958). 
Much of the interest in fermented milks has stemmed from the ideas and 
writings of Metchnikoff, who worked in France during the early 20th century; 
he proposed the theory that the life span of man is shortened by the absorption 
of certain products of anaerobic protein degradation from the intestines. He 
know that the putrefaction was inhibited in an acid environment, there before, he 
reasoned that autointoxication resulting from anaerobic decomposition could be 
prevented if an acid producing microbial flora were established in the human 
intestine as he had observed that many Balkan peoples retained their vigor and 
lived unusually long lives (Foster et al., 1958).  
Metchnikoff and his associates tried to prove that an acid reaction could 
be established in the intestines of individual by consuming milk cultures of 
Lactobacillus bulgaricus. Their claims are of successful implementation of this 
organism since it have been disputed by others, through Lactobacillus 
acidophilus can be established under certain conditions (Foster et al., 1958). 
A characteristic common feature to all fermented milks is the presence of 
lactic acid. The term cultured is frequently substituted for “fermented” in 
buttermilk, yoghurt, and sour-cream, because commercially, these foods were 
among the first to be produced on large scale by pure bacterial culture, which 
play important role in forming the acid flavour of all fermented milk 
(Kosikowski, 1982). 
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If milk is left at room temperature immediately after milking a rather 
constant series of changes may take place due to bacterial action. This sequence 
of events is sometimes called the “normal fermentation” of milk (Robinson, 
1986). 
The first man to consume a fermented food must have lived in Africa, 
probably east Africa (Dirar, 1993). The first phase was agriculture, which 
involved gathering of wild seeds, grains and fruits, followed by cultivation of 
these plants, and finally domestication, involving a selective interference by man 
(Elmardi, 1988).  
The analogous stage for the development of food fermentation could be 
the gathering stage of fermented fruits and meat, the homofermentation of fruits 
and meat by simple storage at home and finally the domestication stage in which 
man interfered by manipulating various factors affecting the process of 
fermentation, such as the use of salt, spices and other additives to augment the 
flavour or even to direct the course of fermentation (Carr, 1982). 
2-3 Fermentative microorganisms 
2-3-1 Lactic acid bacteria  
  A number of organisms are concerned in the production of lactic acid 
from lactose in milk. Some produce relatively large amount of lactic acid, while 
others form smaller amounts (Jay, 1986).  
The principal lactic acid producing bacteria in milk include the genera 
Streptococcus, Lactobacillus and Leuconostoc (Jay, 1986 and IDF, 1994). 
6 
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A variety of food can be preserved by lactic acid fermentation (Ahmed et al., 
2001). Also it is the most widely used acification process to coagulate the milk 
during the manufacturing of cultured dairy products (Attia et al., 2001). They 
also mentioned that this process leading to lower pH and altering the casein 
micelles that progressively lose their surface potential minerals, caseins and 
solvents, which lead to form the coagulum. Matar et al. (2001) mentioned that 
by releasing of biopiptides, lactic acid bacteria have important implications in 
modulation of the host’s immune response, more specifically its cellular 
immune response.  
2-3-2   Lactobacillus 
This group belongs to the family Lactobacillacease and contains about 
thirty five species and they are Gram positive non spore forming rods that are 
catalase negative, and they often occur in long chains (Salle, 1967, Banwart, 
1981 and Jay, 1986). Most of them are microaerophilic or anaerobic, while both 
homofermentative and heterofermentative species exist among them and they 
are widely distributed among plants and dairy fermented milks such as 
acidophilus milk and some are important in cheese making (Jay, 1986). 
Several species grow at relatively high temperature (50 – 65°C) and 
surface growth may be poor because species are generally anaerobic Lactobacilli 
are widely distributed in nature, the important species are homofermentative and 
are found in dairy products and they include L. casei, L. acidophilus, L. 
bulgaricus, L. helveticus and L. planetarium  (Salle, 1967).           
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In food microbiology the lactobacilli are useful but also they cause 
spoilage, they are useful in fermentations in which lactic acid production is 
desirable (Banwart, 1981). 
2-3-3 Streptococcus  
The streptococci are facultative anaerobes and hydrogen peroxide may 
accumulate since the streptococci are catalase negative, the nutrients required 
for growth vary with species and strains, with some strain requiring certain  
amino acids, vitamins, purines, primidines, fatty acids and elevated levels of 
CO2 (Banwart, 1981). He also added that the spherical cells occur in pairs or 
chains and with the exception of some strains, they are not motile, fermenting 
glucose primarily by the hexase diphosphate pathway and producing mainly 
lactic acid, thus they are homofermentative. 
The genus is widely used in manufacturing fermented milk products and 
includes mesophillic bacteria such as Lactococcus lactis spp cremoris, 
Lactococcus lactis spp. diacetilactis and L. Lactis spp.lactis (Jay, 1986).  
The streptococci are widely distributed, being found in air, water or plants 
in intestinal tract of man and animals and various food products (Abdallah, 
1992).  
Some Streptococci are involved with bovine mastitis and are found in raw 
milk and some species of strains are rather heat resistant surviving 60°C for 30 
minutes (Jay, 1986). 
This genus is responsible for the normal souring of milk as it is of wide 
spread occurrence in dairy products (Rasic and Kurmann, 1978).  
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Several varieties of organisms are recognized which show difference in 
flavour produced, character of fermented milk, rate of acid formation and rate of 
litmus reduction (Salle, 1967).  
The fermentation of carbohydrates to lactic acid is a desirable process in 
fermented food products, some strains utilizes citric acid and form acetone and 
diacetyl (Banwart, 1981). He also reported that the ability to produce diacetyle 
in milk is desirable in the manufacture of cultured sour cream, butter milk and 
butter.  
2-3-4   Leuconostoc  
This genus belongs to the family Streptococcaceae. It contains at least six 
species, which are Gram-positive and spherical to oval, catalase-negative, 
hetrofermentative (Jay, 1986). 
They are widely distributed among plants, from which they find their way 
into milk and dairy product. Some cause problems in sugar refineries and some 
species are employed in dairy starter cultures, while others are often found in 
cured-meat products and some synthesize the medically important polymer 
dextran (Jay, 1986). He also reported that Leuconostoca spp are found on green 
vegetable, roots, butter, sour cream and milk. 
Leuconostoc dextranicum is found in the later two products, but 
Leuconostoc cirovorum is recovered only from commercial mixed culture 
(Foster et al, 1958). 
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2-4    The fermentation of milk 
Fermented milks had originated in the near east, perhaps before the 
Phoenician era, and spread through central and eastern Europe (Kosikowski, 
1982).  
In some countries of central Europe, the Mediterranean area, Asia and 
Africa, fermented milks are more important than fresh milk that as form the 
staple food and their popularity is increasing (Rasic and Kurmann, 1978). This is 
true even in United States where about 2% of milk is consumed in a fermented 
fluid form like buttermilk, yoghurt and sour cream (Kosikowski, 1982). 
The fermentation causes the breakdown of lactose to lactic acid through 
mechanism initiated by lactic acid bacteria. In addition, interesting paralled or 
post-fermentation reactions often occur to produce distinctive fermented milk 
food (Kilara and Shihani, 1976).  
From a comparison of various fermented liquid milk products produced in 
the world, it was concluded that in spite of the numerous different names, all 
products can be classified in a few groups depending on the type of fermented 
flora and the way the milk is processed either before or after fermentation (Berg, 
1988). 
 
2-4-1  Fermented milks as carriers of pathogenic microorganisms 
Although it is too acid to permit growth of most pathogenic bacteria, sour 
milk has been incriminated in a few outbreaks of food-borne diseases and thus 
has come to the attention of health authorities as a potential source of danger 
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(Foster et al., 1958). Many workers have tested the survival times of various 
pathogens in naturally or artificially infected sour milk. From their results, there 
is no doubt that pathogenic bacteria can survive for several days in buttermilk 
and yoghurt (Banwart, 1981; Abdalla and El Zubeir, 2006 and Attiet Alla, 2006) 
 Salmonella, Shigella and Brucella, the tubercle bacillus and enterotoxin-
producing micrococi are among the bacteria that can persist longest (Jay, 1986 
and IDF, 1994). 
To eliminate the danger of disease transmission, fermented dairy products 
should be prepared only from high grade milk that has been adequately 
pasteurized, followed by cooling in order to render the product safe from post-
pasteurization contamination with pathogenic microorganisms (Abdalla and El 
Zubeir, 2006). 
Coliform bacteria should not be present in commercial fermented dairy 
products prepared from adequately pasteurized milk, since their presence 
suggests inadequate pasteurization or recontamination after heating, either of 
which might mean danger to consumer (Manie et al. 1999 and Abdalla and El 
Zubeir, 2006). 
 
2-4-2 The Shelf-life of fermented milk 
The product shelf life can be extended, but this is not practiced on a very 
large scale. The heat treatment of milk improves the keeping quality 
considerably (Abdalla and El Zubeir, 2006). 
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To prevent whey separation in the dairy products, special precaution have 
to be taken, such as decreasing the pH, avoiding decrease in fat content below 
1.5% and increasing protein content above 3.0% (Jay, 1986). Some times 
fermented milks are preserved by the addition of preservatives like hydrogen 
peroxide, a practice, which is prohibited in many countries (Berg, 1988). 
 
2-5    Types of fermented dairy products  
More than half the quantity of milk produced in Sudan is processed into 
some fermented dairy products such as rob, gariss, laban gaduim and Mish. In 
addition there are two guasi-indigenous products, namely “Jibna beida” and 
“Zabadi” (Dirar 1993). Also Abdel Gadir et, al (1998) reported that the surplus 
milk produced is fermented by souring into one or other certain dairy products, 
some of which are widely spread in the country, whereas others are confined to 
certain geographical niches.  
   
2-5-1  Mish 
Is fermented milk food almost known to all regions of Sudan and may be 
similar product, but in different names (Elmardi, 1988). He also added that Mish 
is special fermented milk product in which the intensity of spicing may differ 
from region to another within the same district as it depends on spices 
availability and the taste of the people. 
Mish is a salted, fermented milk product which contains added spices 
(Black cumin, fenugreek and fresh hot peppers). Moreover Mish is slurry in 
consistency and it has an acidic taste and a sharp flavour (Osman, 1987). 
12 
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Mish is made from the milk of goats, ewes, cows and/or the mixture of 
these animals's milk. It is manufactured in dairy farms, agricultural institutions 
and dairy plants (Osman, 1987). 
There is no specific container known for Mish making and people usually 
use medium size plastic pails (Elmardi, 1988 and Dirar, 1993).  
The starting materials for Mish are roub and fresh milk. while roub stored 
in (a Zeer) or Burma, fresh milk is added to it every  morning for about seven 
days or until the container is full and black cumin seeds and occasionally garlic 
are added to fermented milk. The fermentation is allowed for one month, after 
which the product is consumed either as it is or after turning it into sauce for 
Aceda (Dirar 1993). 
Mish as also made by nomadic tribes in the northern region around the 
town of Dongola, as well as the nomads in the Dinder area near the Ethiopian 
borders. In addition Mish prepared by the Dinder tribes often contains maggots 
that are consumed live (Dirar 1993). 
In Khartoum, Mish is prepared by families migrated from northern Sudan. 
Milk is first boiled, cooled then incubated with small quantities of laban-rayab, 
or previously prepared Mish to act as starter. After souring, intact seeds of black 
cumin, some fenugreek seeds and perhaps a few green or red pepper pods are 
added, the soured product is then left for further two days for fermentation 
before consumption. The product is normally consumed as liquid cheese or as 
salad dressing with wheat bread (Dirar, 1993).  
13 
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Variation of chemical contents of Mish samples were reported by Osman 
(1987) who stated that the range of moisture was 70 – 80%, total solids content 
were 20 – 30%, salt 2 – 8% and pH 3.5 – 4.0. Nassib and ElGendy (1974) 
reported that the Egyptian Mish contain 17.6 – 47.5% total solids, 10.3 – 13.8% 
salt content and 5.2 – 7.18 pH. 
Chemical analysis for Mish samples revealed 11.83 ± 2.96, value total 
solid, 5.09 ± 2.9 for protein, 2.83 ± 0.93 for fat, 2.34 ± 0.98 for lactose and  1.24 
± 0.41 for lactic acid (El Zubeir et al., 2005).   
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CHAPTER THREE 
MATERIALS AND METHODS 
 
3-1     Sources of samples 
Seventy two commercially produced Mish samples were obtained from 
retail outlets in Khartoum State during the period from September to October 
2006.  
The samples represent two different dairy manufactures (one used modern 
method and the other used traditional one) Six batches of samples were obtained 
from both companies, each batch contains (6) samples.  
All samples were transported to the laboratory (in an ice box held at less 
than 4°C) and analyzed for chemical and microbiological characteristics. Guided 
by date coding, the samples were analyzed during shelf life every four days from 
the processing date. 
3-2     Manufacturing procedures 
3-2-1  Company used modern method 
 Mish in this company is processed using starter culture consisted of 
Streptococcus thermophilus and Lactobacillus delbruckii subsp.bulgaricus (YO-
mix 532, DANISCO, Denmark). The starter culture is prepared by adding 2.5 
gram of dry culture to the milk base (100 litres) and allowed to ferment until the 
desired degree of acidity (0.11- 0.13) is reached. The inoculation of starter 
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culture to Mish base is at a rate of 1-2 %. Mish differ from yoghurt in some 
aspects such as higher total solids content, higher acidification degree and the 
added spices (Black cumin, Fenugreek and Garlic). 
In this company, Mish is prepared using modern method as follows: the 
mix is prepared as high solids non-fat (22% - 23%) from skim milk powder plus 
whole milk powder and fresh milk. The mixture was pasteurized at 92 degrees 
for 4 – 5 minutes. Prior to pasteurization a homogenization takes place at 180 – 
200 bar; Then the pasteurized Mish base was put into an incubation double-
jacketed vat at 43oC and the starter culture was added with gentle agitation to 
thoroughly distribute the starter. Then the agitation stops and fermentation 
occurs to a pH of 4.5 - 4.4. After 3 – 5 hours to form a curd. A cooling medium 
(Glycol) is circulated in the jacket to cool down the formed coagulum (to 20 oC) 
therefore terminating incubation phase. The Mish base is then drawn out of the 
vat by pump to a 600 litres vat under pressure through small homogenizer, from 
which the product is drawn to be filled into retail plastic cups (250 and 500 
grams). After drawing each 600 litres the spices and solids are added to the Mish 
by known percentages (salt 0.6%, garlic 0.02%, black cumin 0.3% and 
Fenugreek 0.4%) and mixed thoroughly to give the final product. After filling 
the Mish in the retail container, the containers are coded with batch number and 
date then the products left for 48 hours for ripening then distributed to the 
market. 
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3-2-2 Company used traditional method 
The manufacturing procedure is as follows: The defective packed yoghurt 
during processing was added to reconstituted milk powder and wrapped with 
cloth over night to drain the whey in order to increase the total solids content of 
the product. 
 Because the base is already containing acidifying starter bacteria no 
starter is needed to be added. The Mish containers are kept in an incubation 
room to acidify. After that the Mish is gathered in a new container and the spices 
were added and mixed manually thoroughly, the product is distributed into the 
retail cups manually. 
3-3     Chemical analysis 
3-3-1 Determination of fat content 
The fat percentage was determined by Gerber method according to Bradley 
et. al. (1992). 
Ten ml ± 0.2 of Sulphuric acid (specific gravity 1.820 – 1.825 gm/m2 at 
15 – 21° C) was poured into clean dry Gerber tube. Mish was mixed thoroughly 
and 11.3 ml were added into the tube. Then amyl alcohol (1–2 ml) was added to 
the Gerber tubes and the tubes were stoppered. The contents were mixed 
thoroughly until no white particles were seen. The tubes were centrifuged at 
1100 rpm for 4–5 minutes. The tubes were then transferred into a water bath at 
65º C for 4 minutes and the fat contents was read directly from the graduated 
end of the tube. 
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3-3-2   Determination of protein content 
The protein content was determined by Kjeldahl according to AOAC 
(1990) as follows:  
Digestion: Ten grams of each sample were weighed in a crucible and transferred 
to a digestion flask. Two Kjeldahl tablets (copper sulphate) were added. 
Concentrated sulpharic acid (25 ml) was added to each flask which were then 
placed on digestion apparatus and heated until a clear solution was obtained (2 – 
3 hours). The flasks were then allowed to cool. 
Distillation: To each receiving flask, 25 ml of boric acid and three drops of 
bromocresol green + phenolphthalein red indicator were added. The digested 
samples were transferred to volumetric flasks (100 ml) and diluted to 100 ml by 
distilled water. The receiving flask was placed on the distillation rack with the 
tip of the condenser extended below the surface of the acid. Immediately, 5 ml 
of the diluted sample was taken and neutralized using 10 ml of 40% sodium 
hydroxide (NaOH). Then the neutralized solution was distilled and the 
distillation was continued until the volume in the receiving flaks was 75 ml, then 
the flask was removed from the distillator. 
Titration: The sample in the receiving flask was titrated against (0.1 N) HCl 
until the end point (pink color) was obtained. The protein content was calculated 
as follows:  
   N% =    T × 0.1 ×  0.014   ×  100      
 
Protein % =  N %  ×  6.38 
W 
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 Where:  
  T : Titration figure. 
0.1: HCl normality 
  W: Weight of the original sample. 
  0.014: atomic weight of nitrogen/1000 
  N : Nitrogen content    
3-3-3 Determinate of ash content 
Ash was determined by the method described by Bradley et al. (1992). 
The principle of the method is to burn away all the organic matter at a 
temperature of 450º C.– 550º C. Crucibles were dried in an oven at 100º C, 
cooled to room temperature and placed in a desiccator until they were ready to 
use. Five grams of the sample were weighed accurately into a prepared, pre-
weighed crucible. The sample was evaporated to dryness in an oven at 100º C 
for one hour, cooled in a desiccator and placed in a muffle furnace at 450 - 550º 
C for 1.5 hours until a light grey or white ash remained.  
Finally the crucibles were removed from the muffle furnace, cooled in a 
desiccator and then reweighed. The ash content was calculated according to the 
following formula:  
 Ash (%) =   W2  –  W1     ×    100    
Where; - 
 W1: weight of empty crucible.  
 W2: weight of crucible and sample after drying 
 S: weight of sample and crucible before drying.  
S 
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3-3-4 Determination of pH 
The pH of Mish samples was determined using electronic pH meter 
(HANNA pH 210). 
3-3-5   Determination of viscosity 
 The viscosity of Mish sample was determined using Viscotester 
(HAAKE 6 L/R) for the fast determination of vicotester as defined. 
A cylinder 5 or a disk is submerged in the substance to be tested and the 
force which is necessary to overcome the viscosity resistance against the 
rotation or flow is measured. 
When the yoghurt spindle and rotation speed were used, the message 
“ERROR” appears on the screen and the alarm single is activated the maximum 
value of scale has been exceeded. For this reason the spindle and reduced the 
speed were adjusted. 
3-3-6  Titrable acidity (T.A) 
The acidity of the samples was determined according to the method 
described in the AOAC (1990).  
Ten ml of each sample was placed in white porcelain dish and five drops 
of phenolphthalein indicator (1%) were added. Titration was carried out using 
N/9 NaOH until a faint pink colour appeared. The titration figure was divided by 
ten to get the percentage of lactic acid (I ml of 0.1 N sodium hydroxide (NaOH) 
0.009 grams of lactic acid). 
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3-4     Microbiological analysis 
All media were obtained in dehydrated forms and prepared according to 
the manufacture instructions. 
3-5   Types of culture media used for microbiological examination of Mish 
3-5-1 Plate count agar (Merck) 
This medium was used to determine the total bacterial count (Houghtby et 
al., 1992). 
 It was obtained in dehydrated form (Biomark, B 298). Each rehydrated 
liter of the medium composed of casein enzymic hydrolysate (5.0 grams), yeasts 
extract (2.5 grams), dextrose (1.0 gram) and agar (15.0 grams). According to the 
manufactures instructions, 23.5 grams were suspended in 1000 ml distilled 
water, it was boiled to dissolve completely and sterilized by autoclaving at 
121ºC for 15 minutes.  
3-5-2   Yeast extracts glucose. Chloramphenicol agar (YGC. agar, Merck) 
This medium was used to determine the total yeast and mould counts. It 
was obtained in a dehydrate form. Each rehydrated liter of the medium 
composed of yeast extract (5 grams), glucose (20.0 grams), chloramphenicol 
(0.1 gram) and agar agar (14.9 grams). According to the manufacture’s 
instructions, 20 grams were suspended in 1000 ml distilled water, boiled to 
dissolve completely and sterilized by autoclaving at 15 bar pressure 121º C for 
15 minutes. 
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3-5-3  Violet red bile agar (Merck) 
This medium was used to determine the coliform count. It was obtained in 
dehydrated form, each dehydrated liter of the medium composed of lactose (10.0 
grams), neutral red (0.03 grams), sodium chloride (13.0 grams), crystal violet 
(0.002 grams) and agar agar (13.0 grams). 
According to the manufacture’s instructions 39.5 grams were suspended 
in 1000 ml distilled water, it was boiled to dissolve completely and sterilized by 
water bath at 100º C for 30 minutes. 
3-5-4 Sterilization of equipment 
Glass wares such as test tubes, pipettes, Petri-dishes, flasks and bottles 
were sterilized in a hot oven at 180º C for one hour, whereas ringer solution and 
tips were  sterilized by autoclaving for 15 minutes at 121º C (Marshall, 1992). 
 
3-6     Culturing methods 
3-6-1 Dilution methods 
One ml of the Mish sample was transferred aseptically by sterile pipette to 
9 ml sterile ringer’s solutions. This procedure was repeated to make ten fold 
dilutions from 10-1 – 10-3 according to Rishardson (1985). 
One ml from each selected dilution was cultured at 32º C for 48 hours 
using pour plate technique for the total bacterial count, while the coliform count 
was incubated at 37º C for 24 hours and 28°  C for 5 days was estimated for the 
yeasts and moulds count. The plates containing 30 – 300 cfu were enumerated. 
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3-7 Statistical analysis  
 The data of the present study were analyzed statistically using 
randomized complete block design. ANOVA test was used to determine the 
significance level. The least significant difference (L.S.D) was used from mean 
separation at P =  0.05. The analysis was carried out using SPSS for Windows 
10.0 package program.        
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 CHAPTER FOUR 
RESULTS AND DISCUSSION 
 
4-1   Chemical composition of Mish samples  
 Table (1) and Fig (1) showed that the mean fat value was 6.98% ± 0.151 
for Mish produced by the modern method and the minimum was 6.5% and the 
maximum was 7.2%, while the mean fat value in traditional method-Mish was 
5.89% ± 0.285% and the minimum was 5.2% and the maximum was 6.5% 
which were higher than the results reported by Nassib and El-Gendy (1974) and 
El Zubeir et al. (2005) for Mish. 
Viscosity values of modern method-Mish ranged between 5300 – 7300 
mPas with a mean of 6311 ± 505.3 mPas, while traditional method-Mish ranged 
between 6800 – 8100 mPas with a mean of 7644.4 ± 477.34 mPas (Table 1 and 
Fig. 2). These values indicates clearly the higher viscosity in traditional method-
Mish which might be due to the drained whey in processing, both readings were 
higher than those reported for yoghurt by Haj et al. (2007). 
Table (1) and Fig (4) showed that the protein percentages recorded in 
modern method- Mish were 10.26 ± 0.342, 9.2% and 10.7 for mean, minimum 
and maximum values, respectively. The mean value of protein in traditional 
method-Mish was 7.9 ± 0.372 with a minimum of 7.6 % and 9.0% as maximum 
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value. The results were higher than those reported by El Zubeir et al, (2005). 
They reported that protein of Mish was 5.09 ±2.80. However, the mean reported 
for Mish in the present study was similar to the result reported by Nassib and El-
Gendy (1974). 
 The high protein means obtained for the Mish samples from company 
used modern method might be due to the high T.S content of the mix used 
during the manufacturing of the product. 
Data presented in Table (1) and Fig (5) show that the mean ash content 
for modern method-Mish was 1.433% ± 0.161 and the minimum was 1.2% and 
maximum was 1.6%. These results are in line with El Zubeir et al. (2005) who 
reported that ash content of Mish was 1.26% ± 0.61, while in traditional method-
Mish the mean value was 0.828 % ± 0.025 with a range of 0.8% to 0.85%. 
However, those results were lower than that reported by El Erian et al. (1975) 
and El Zubeir et al. (2005). 
 Fig (6) and Table (1) show a significant difference (P < 0.05) between the 
two manufacturers in titratable acidity. A mean of 2.334 % ± 0.014 for samples 
produced by modern method company that ranging between 2.277% and 
2.349% was more or less similar to 2.352% ± 0.018 for the sample collected 
from company used traditional method which ranging between 2.313 % and 
2.367%. These results were higher than that reported by El Zubeir et al. (2005) 
who found titratable acidity to be 1.243% ± 0.41 % in Mish samples produced 
by Butana dairy company.  
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 The minimum, maximum and mean values of pH for modern method-
Mish were 3.0 - 4.22 and 3.949 ± 0.183, while in traditional method samples the 
values were 3.77 - 3.98 and 3.895 ± 0.044, respectively (Table 1 and Fig 3). 
These results were similar to those reported by Osman (1987). However, they 
were lower than that reported by Nassib and El-Gendi (1974). 
When comparing the two manufacturers samples in the pH values, 
significant (P<0.05) difference was reported. Moreover highly significant 
(P<0.001) differences were obtained between the two manufacturers in the 
chemical composition; this could be due to the differences in manufactures 
procedure and the raw materials used. Similarly the storage revealed significant 
variation in all measurement (Table 2). 
4-2      Microbial properties of Mish samples  
Table (1) showed the different microbiological parameters studied in the 
Mish samples, and the significance level of results was shown in Table (2). The 
means of microbiological measurements for company used modern method, the 
samples were 5.2 × 104 ± 1.7 × 104, 1.4 × 10 ± 0.7 × 10 and 6.75 ± 5.3 for the 
total bacterial count, yeasts and moulds counts and coliform count, respectively 
(Table 1). Whereas in the company used traditional method- Mish samples' the 
means were 2.27 × 105 ± 1.08 ×105, 4.96 × 104 ± 2.19 × 104 and 9.48 × 103 ± 5.5 
× 103 for the total bacterial count, yeasts and moulds counts and the coliform 
count, respectively (Table 1). These results supported Abdalla and El Zubeir 
(2006) who found low average of bacterial counts in the Mish samples produced 
after pasteurization of milk. 
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The presence of coliform bacteria in the Mish produced by company used 
traditional-method could be due to poor post pasteurization control as was stated 
before by Manie et al. (1999). Also, indicated the lower standards of hygiene in 
the studied dairy plants as was observed by Attiet Alla (2006).   
Significant (P<0.001) differences were existed between the two 
manufacturers in all microbiological properties studied, which could be 
attributed to the differences in manufacture’s procedure and the hygienic status. 
On the other hand, no significant (P> 0.05) effect on the results was noticed 
because of the sample however the day of shelf life revealed significant 
differences (Table 2). 
The use of machine in company used modern method and the production 
of Mish as independent products might be the reason for these differences. Attiet 
Alla (2006) reported that human handler are one of the reason for elevated 
counts. Similarly high yeast and mould count obtained from company used 
traditional method- Mish samples might be due to the use of the defective 
packages yoghurt during processing as the base for Mish. Yoghurt produced by 
this company was found previously to contain high yeast and mould counts 
(Attiet Alla, 2006). Moreover in the company used modern method, green 
pepper was not added. Also the spices used are treated at three phases (rinsed in 
water, subjected to steam and roasted).     
The fat, protein and ash content of Mish from both companies were more 
or less similar during the storage period. However the viscosity and the acidity 
were increased and the pH was decreased (Table 3). The total bacterial count, 
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coliform count and yeast and mould counts were increased during the storage 
period with noticeable higher counts for the Mish that produced using the 
traditional methods (Table 3).    
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Table 1: Chemical and microbiological properties of Mish samples collected 
from modern and traditional manufacturers 
PARAMETER  MODERN TRADITIONAL TOTAL 
Fat (%) 
Mean 6.98 ± 0.151 5.89 ± 0.285 6.44 ± 0.588 
Range 6.5 – 7.2 5.2 - 6.5 5.2-7.2 
Viscosity (mPas) 
Mean 6311 ± 505.3 7644.4 ± 477.34 6977.8 ± 829.14 
Range 5300 – 7300 6800 – 8100 5300-8100 
pH  
Mean 3.949 ± 0.183 3.895 ± 0.044 3.922 ± 0.135 
Range 3 - 4.22 3.77 – 3.98 3-4.22 
Protein (%) 
Mean 10.26 ± 0.342 7.9 ± 0.372 9.079861 ± 1.236 
Range 9.2 – 10.7 7.6 – 9.0 7.6-10.7 
Ash % 
Mean 1.433 ± 0.161 0.828 ± 0.025 1.130 ± 0.324 
Range 1.2 – 1.6 0.80 – 0.85 0.8-1.6 
Acidity (%) 
Mean 2.334 ± 0.014 2.352 ± 0.018 2.342 ± 0.018 
Range 2.277- 2.349 2.313 - 2.367 2.277-2.367 
TBC (CFU/ml) 
Mean 5.2×104 ± 1.7×104 2.27×105 ±1.08×105 1.40×105±1.17×105 
Range 0.6×104 – 7.6×104 4.0×103 – 4.4×105 4.0×103 - 4.4×105 
Y&M (CFU/ml) 
Mean 1.4×101± 0.7×101 4.96×104 ± 2.19×104 2.5×104±2.93×104 
Range 0.3×101 – 4.2×101 8.3×104 – 3.0×103 3  - 8.3×104 
Coli (CFU/ml) 
Mean 6.75 ± 5.3 9.48×103 ± 5.5×103 4.74×103±6.1×103 
Range 0 - 14 1.0×103 – 2.3×104 0.0 -2.3×104 
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Table 2:  Comparison between Mish samples collected from modern and   
traditional manufacturers using one way ANOVA analysis 
Parameter Manufacturer Day Sample 
 F Sig. F Sig F sig. 
TBC (CFU/ml) 185.816 0.001 6.747 0.001 0.529 0.833 
Y&M (CFU/ml) 368.177 0.001 3.974 0.002 0.991 0.103 
Coliform (CFU/ml) 213.456 0.001 4.712 0.001 0.997 0.069 
Fat (%) 643.472 0.001 0.150 0.980 0.951 0.226 
Viscosity (mPas) 264.888 0.001 1.378 0.236 0.984 0.133 
pH 5.463 0.021 6.776 0.001 0.273 1.288 
Protein (%) 1568.049 0.001 0.596 0.703 0.998 0.055 
Ash (%) 994.754 0.001 0.474 0.795 0.952 0.222 
Acidity (%) 39.672 0.001 10.258 0.001 0.862 0.380 
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Figure 1: Fat percentage in Mish samples collected from company used 
modern method and company used traditional method 
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Figure 2: Viscosity readings in Mish samples collected from company used 
modern method and company used traditional methods 
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Figure 3: pH values in Mish samples collected from company used modern 
method and company used traditional method 
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Figure 4: Protein percentage in Mish samples collected from company used 
modern method and company used traditional method 
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Figure 5: Ash content in Mish samples collected from company used modern 
method and company used traditional method 
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Figure 6: Titratable acidity percentage in Mish samples collected from company 
used modern method and company used traditional method 
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 CONCLUSION AND RECOMMENDATIONS 
Conclusion 
The over all picture of Mish quality evaluation has good chemical quality. 
However the microbiological quality was lower than that required by the general 
international standards for dairy products in most of the samples analyzed due to 
the presence of contaminants (form bacteria and yeast + mould). However the 
use of machine and other treatment of raw material used in Mish improved its 
quality.     
Mish samples available in the local market appeared to be more consistent 
through shelf life.  
 
Recommendations 
· Mish should be manufactured from fresh ingredients. 
· Sanitary practices in dairy plants are needed to get hygienic safe dairy 
products for human consumption through monitoring programs on the 
quality and hygienic aspects of Mish. 
· Government legislative bodies must have efficient role in monitoring 
quality of dairy products available for consumers. 
· Mish cups must be sealed to achieve more protection for products and 
mechanical fillers needed to reduce manual activities throughout 
processing.  
· Further work and research should be designed to follow production 
diagram to determine hazard critical control point and monitor correct and 
verify the weak points at which hazards can be controlled. 
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